Chronic suppurative otitis media (CSOM) is a disease of multiple etiology and is known for its persistence and recurrence despite the treatment. The antibiotic resistance of the micro-organisms due to its inappropriate use make this potential dangerous condition difficult to treat. Hence the knowledge of the local epidemiology of the organism and its susceptibility to an antibiotic is essential to initiate an effective treatment. Objectives: 1. To study the bacterial and fungal isolates of Chronic Suppurative Otitis Media (CSOM); 2. To study the antibiotic susceptibility pattern of the isolates. The study was conducted among 100 cases with CSOM and 20 controls without CSOM attending ENT outpatient department at KIMS hospital for a duration of one year. The standard conventional method of isolation and identification was followed for isolating the organisms. The antibiogram for the isolates were determined using Kirby Bauer disk diffusion method. The data was analyzed using standard statistical package. Majority 30.0% among the cases with CSOM were in the age group of 21-30 yrs. 76.0% yielded single organism and 18.0% yielded multiple isolates. Among the cases with single isolates, Pseudomonas aeruginosa (44.7%) was the commonest isolate followed by Staphylococcus aureus (34.2%). Proteus mirabilis + Klebsiella oxytoca was the highest yielded (27.7%) isolate among the multiple isolates. Aspergillus species predominated the fungal isolates. 94.6% of the Pseudomonas aeruginosa isolates was susceptible to piperacillin followed by 67.6% to Gentamycin and 58.5% to Ciprofloxacin. 90.0% of Staphylococcus aureus isolates were sensitive to Gentamycin and Cotrimoxazole followed by Ceftriaxone (87.8%) and 66.6% were sensitive to penicillin. Among all the drugs, gentamycin was found be the effective drug for majority of the bacterial isolates. The study suggests that the common etiological agents for CSOM were Pseudomonas aeruginosa and Aspergillus niger. Gentamycin was the most sensitive drug for treatment of CSOM.
Chronic Suppurative Otitis Media (CSOM) is a commonly encountered infection of the middle ear. CSOM is defined as the chronic inflammation of middle ear and mastoid cavity that may present with recurrent ear discharges or otorrhoea through a tympanic perforation. 1 Incidence of this disease is relatively higher in developing countries like India especially among low socio-economic society because of malnutrition, overcrowding, poor hygiene, inadequate health care and recurrent upper respiratory tract infection. 2 It is one of the most common diseases of all age groups, especially of childhood. 3 It is a disease with high risk of irreversible complications which may range from persistent otorrhoea, mastoiditis, labyrinthitis, facial palsy to more serious intracranial abscesses or thromboses. 4, 5 Chronic suppurative otitis media (CSOM) is a disease of multiple etiology and is well known for its persistence and recurrence, despite treatment. 1 Complications associated with CSOM were frequent in pre-antibiotic era, however, the introduction of antibiotics gave clinicians a tool to be used even without the precise etiological diagnosis and the irrational use of antibiotics led to the emergence of multi-drug resistant bacterial strains and disease complication in return. With the advent of anti-inflammatory and anti-histamine agents; and also with poor follow up of the patients have resulted in persistent low grade infections. All these factors have resulted in changes in bacterial flora in CSOM, which have been confirmed in the last decade and described by various authors. [6] [7] [8] [9] [10] With the development and widespread use of antibiotics, the prevalence and antibiogram of these organisms has been reported to vary with time and geographical area. 10 All these factors increase the relevance of reappraisal of the modern day flora in CSOM and their in-vitro antibiotic sensitivity pattern. The knowledge of which is very important for the clinician to plan a treatment outline of the current day patients. It becomes necessary to decrease the potential risk of complications of CSOM by early institution of appropriate treatment. Hence the current study was done to study the bacterial and fungal isolates of the CSOM patients attending a tertiary care center. Objectives 1. To study the bacterial and fungal isolates of Chronic Suppurative Otitis Media (CSOM) 2. To study the antibiotic susceptibility pattern of the isolates.
MATERIALS AND METHODS
A comparative study was conducted in Kempegowda Institute of Medical Sciences, a private tertiary care center in Bangalore. By convenience sampling, 100 cases were selected for the study from the patients attending the ENT OPD of the hospital based on the inclusion and exclusion criteria. Inclusion criteria -The patients diagnosed as suffering from CSOM after thorough clinical evaluation by an ENT Surgeon. Exclusion criteria -1.Patients suffering from any other ear infections like Otitis externa etc.,; 2.Patients who have used any local applications or on any treatment; 3.Patients suffering from any chronic systemic illnesses. For the study, 20 controls were selected from the patients attending the ENT OPD for complaints other than discharge from the ear and not suffering from CSOM. These patients had normal dry ear.
From all the study subjects, information regarding demographic and clinical details like side of the ear involved, presence of cholesteotoma, previously treated for the same condition was collected. Four samples from the ear was taken using sterile cotton swab sticks under aseptic precautions, labeled and taken to laboratory immediately for processing. Of the 4 swabs, one was used for Gram's staining, by which pus cells, epithelial cells, gram's positive and negative organisms were identified and recorded. If more than five epithelial cells were present, then the sample was discarded and repeat sample was taken. Second swab was used for streaking Blood agar (BA), Chocolate agar (CA)and Mac Conkey agar (MA), third one for KOH; forth one to streak Sabarauds Dextrose agar without cyclohexamide.
Isolation of fungi
One of the swabs was used for KOH mount and another for streaking SDA and incubated at room temperature and observed daily for growth upto 2 weeks. The growth was observed forrate of growth, morphology, texture and surface pigmentation. Gram's staining was done to identify yeast and yeast like cells. Sugar fermentation and assimilation, chlamydospore formation and germ tube tests were done to identify candida species. For confirmation of the particular fungal pathogen, a repeat sample was taken and only if the same isolate was repeatedly cultured, then it was considered as the etiological agent.
Antibiogram Testing
For antibiotic susceptibility testing, five colonies from the culture plate were inoculated into 2 ml of peptone water. It was incubated for 2 hrs at 37 0 C. A cotton swab was immersed in this inoculum and then used for carpet streaking on Muller Hilton agar plate. The required antibiotic discs were then placed aseptically on this, which was incubated for 24 hrs at 37 0 C. Next day, the zone size was recorded and reported as sensitive or resistant by comparing the zone size to the Kirby Bauer chart. If the organisms were not sensitive to any of the drugs, then a second line of antibiotic was used using the same procedure.
The drugs used were: Pencillin (10 U -P), Ampicillin (10 mg -A), Pipercillin (100mg -Pc), Erythromycin (15 mg -E), Co-trimoxazole (25 mg -Co), Gentamycin (10 mg -G), Ceftrioxone 
Statistical analysis
The data collected was entered onto Microsoft excel. It was analyzed using standard statistical package for descriptive statistics and chi-square test was done with P value < 0.05 was set as level as significance
RESULTS
Majority i.e., 30/100, 30.0% among the cases and 7/20, 35.0% among the controls were in the age groups of 21-30 yrs and d 10 yrs respectively. The proportion of males (50/100) and females (50/100) were equally distributed among the cases and majority i.e., 14 (70.0%) among the controls were males. CSOM was most commonly seen in the Left ear among the cases (51/100. 51.0%) and right ear among the controls (11/20, 55.0%). The cases and controls were not significantly different with respect to age, gender and the side of involvement and hence comparable to each other (P>0.05). (Table 1) Among the cases, single organism was isolated in 76/100, 76.0% while 18/100, 18.0% yielded multiple isolates. In the remaining 6/100, 6.0% of the cases, the culture remained sterile. Among the cases with single isolates, Pseudomonas aeruginosa (34/100, 44.7%) was the commonest isolate followed by staphylococcus aureus (26/ The organisms isolated were subjected to antibiotic susceptibility where they were susceptible to the following antibiotics: Amikacin (Ak), Gentamycin (G), Ciprofloxacin (Ci), cefotaxime (Cf), Polymyxin-B (Pb), Tetracycline (T), Erythromycin (E), Ampicillin (A), Pencillin (P), cloxacillin (Cx), cefuroxime (Ce), Cotrimoxazole (Co) and for Pseudomonas aeruginosa, piperacillin (Pc).
In the present study of 100 cases, 6 cases remained sterile on culture. Among the positive cases of 96/100, 94 were positive for bacterial growth and 2 cases were positive for fungal growth.
94.6% of the Pseudomonas aeruginosa isolates was susceptible to piperacillin followed by 67.6% to Gentamycin and 58.5% to Ciprofloxacin. 90.0% of Staphylococcus aureus isolates were sensitive to Gentamycin and Cotrimoxazole followed by Ceftriaxone (87.8%) and 66.6% were sensitive to penicillin. 90.0% of Proteus isolates were sensitive to Gentamycin and Ceftriaxone respectively followed by Cotrimoxazole and Ciprofloxacin of 80.0%.
DISCUSSION
Chronic suppurative otitis media (CSOM) is an important cause of preventable hearing loss, particularly in the developing world which is also a reason of serious concern particularly in children because of long term effects on early communication, language development, auditory processing, educational process and physiological and cognitive development. Further CSOM can also progress and lead to the complications like intracranial or extracranial extension which needs an emergency mastoidectomy accounting for additional costs and expenditures for the patient and if not taken appropriate care might also take a death toll. Hence early microbiological diagnosis and testing for antibiotic susceptibility for bacterial isolates aids in initiating early prompt and effective treatment.
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Rani RU et al., has reported that the majority of the participants were in the age group 0-15 yrs and the age of the study participants ranged from 3-70 yrs and 47% of them were males and 53.0% were females which are similar to the current study where majority were in the age group 0-20 yrs. 12 Similarly the disease was more common in the first and second decades of life as reported by Poorey VK and Iyer A. 13 Prakash R et al., has observed monomicrobial growth in 57.8% samples, followed by 33.3% samples yielded polymicrobial growth, whereas, 8.82% samples showed no growth 14 and Rangaiah ST et al., in their study single microbial isolate was found in 80%, multiple bacteria were isolated in 5.2% and 14.8% were reported with sterile culture or no growth of microbes similarly in the current study, 76.0% yielded single isolate, 18.0% yielded multiple isolates and remaining 6.0% of the cases reported with sterile culture or no growth of microbes. 15 The study by Chandrashekhar M R et al., has reported in their study that Pseudomonas aeruginosa predominated (46.7%) the growth followed by Staphylococcus aureus 17.9%, Klebsiella species 12.2% and citrobacter species 11.51%. similar to the current study findings. 16 Various studies have reported varied results with respect to the microbial culture. Some studies have reported Pseudomonas aeruginosa as the most commonly isolated organism in CSOM in few studies and Staphylococcus aureus as the most commonly isolated organism in CSOM in some other studies. [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] Rangaiah ST et al., have found no anaerobes in the culture which is similar to the present study findings and similarly, studies by Maji et al., Ibekwe et al., and Indudharan et al. , also showed negligible anaerobic isolates in their study. 15. 24-26 In the current study, the most common species (27.7%) identified among the multiple isolates was Proteus and Klebsiella species, however in a study conducted by Garima et al.,the most common (75.0%) species were the combination of Pseudomonas and Klebsiella species. The proportions (14.0%) of Proteus and Klebsiella species identified by Garima et al., were less compared to the current study. 27 The disparity could be attributed to difference in methodology, sample size and prior use of antibiotics and also it is noted that different pathogens cause otitis media in different geographic localities. 28 Aspergillus species predominated of the fungal isolates, which was similar with the study findings conducted by Vaidya K et al and Shrestha et al. 29, 30 Pseudomonas aeruginosa was found to be the most common isolate in CSOM with cholesteatoma in a study by Rathore VS et al., similarly in the current study Pseudomonas aeruginosa was the only isolated organism among cases of CSOM with cholesteatoma . 31 Upon analyzing the antibiotic sensitivity results it was evident that the antibiotics with the highest bacterial susceptibility in this study were gentamycin followed by ciprofloxacin and cefotaxime: this is in line with a study conducted by Garba BI et al who found highest bacterial susceptibility rate in this study were ciprofloxacin, ofloxacin and gentamicin. 28 Most common organisms isolated were Pseudomonas aeruginosa followed by Staphylococcus aureus. Among them, Pseudomonas aeruginosa had highest sensitivity to Piperacillin (94.6%) followed by Gentamycin and Ciprofloxacin. The findings were similar to various studies by Garima et al (80%) 28 , Malkappa et al (83%) 32 , Agarwal et al (85.4%) 33 which showed high sensitivity to betalactam and beta-lactamase inhibitors whereas according to the study findings of Kumar S et al 34 and Chakraborty et al 35 , Pseudomonas aeruginosa isolates had shown resistance to piperacillin but sensitivity was moderately good for Gentamicin, and ciprofloxacin. The difference in the antibiotic susceptibility pattern may be due to prior antibiotic therapy which might have caused antibiotic resistance.
Staphylococcus aureus was highly susceptible to Gentamycin and Cotrimoxazole which is similar to the findings of Malkappa SK et al 32 , Gulati et al., 36 and Mishra et al. 37 who also found Staphylococcus aureus sensitive to gentamicin. 32 In the present study, gentamicin with high susceptibility pattern is more effective in treating CSOM as majority of pathogens in CSOM cases are susceptible to it.
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CONCLUSION
It can be concluded that a variety of bacteria are responsible for CSOM with predominance of Pseudomonas aeruginosa either alone or in combination with other bacteria. The antimicrobial sensitivity of the isolates showed Gentamycin to be the drug of choice, followed by Ciprofloxacin for treating cases of CSOM due to either Gram positive or Gram negative organisms.
More comprehensive studies are required to define the true magnitude of CSOM, to determine the microbiological profile of isolates and produce data for policy decision on optimal intervention modalities.
